Diarrhetic effect of okadaic acid could be related with its neuronal action: Changes in neuropeptide Y.
Okadaic acid (OA) and dinophysistoxins (DTXs) are a group of marine toxins that cause diarrheic shellfish poisoning (DSP) in humans and animals. These compounds are produced by dinoflagellates of the Prorocentrum and Dinophysis genera and can accumulate in filter-feeding bivalves, posing a serious health risk for shellfish consumers. The enteric nervous system (ENS) plays a crucial role in the regulation of the gastrointestinal tract. In addition, neuropeptides produced by ENS affects the epithelial barrier functions. In the present work we used a two-compartment human coculture model containing the SH-SY5Y neuroblastoma cell line and polarized colonic epithelial monolayers (Caco-2) to study the OA intestinal permeability. First, we have determined OA cytotoxicity and we have found that OA reduces the viability of SH-SY5Y in a dose-dependent way, even though DTX1 is 4 to 5 times more potent than OA. Besides DTX1 is 15 to 18 orders of magnitude more potent than OA in decreasing transepithelial electrical resistance (TEER) of caco-2 cells without inducing cytotoxicity. Permeability assays indicate that OA cross the monolayer and modulates the neuropeptide Y (NPY) secretion by neuroblastoma cells. This NPY also affects the permeability of OA. This offers a novel approach to establish the influence of OA neuronal action on their diarrheic effects through a cross talk between ENS and intestine via OA induced NPY secretion. Therefore, the OA mechanisms of toxicity that were long attributed only to the inhibition of protein phosphatases, would require a reevaluation.